
DCLS TB LABORATORY
TESTING AND RESULTS



BACKGROUND

• TB LABORATORY PROVIDES TESTING SERVICES FOR THE DETECTION AND IDENTIFICATION OF MYCOBACTERIA



THE NUMBERS

3,096

Clinical Specimens 

812

Patients

69

Tuberculosis Patients

821

Reference cultures

590

Patients

131

Tuberculosis Patients



CLINICAL TESTING OVERVIEW

TB Susceptibility
First line Second line

Culture and Identification
Liquid Media Solid Media

Decontamination & Concentration
Fluorochrome GeneXpert



SPECIMEN PROCESSING



SPECIMEN PROCESSING

1. NALC-NAOH ADDED TO SPUTUM

2. VORTEX

3. LET STAND 15 MINUTES

THE NALC HELPS TO DIGEST AND LIQUEFY THE 

SPUTUM IN ORDER TO INCREASE THE 

CONTACT WITH THE NAOH THAT 

DECONTAMINATES THE SPUTUM.



SPECIMEN PROCESSING

4. M15 BUFFER ADDED TO SPUTUM

5. MIX

THE BUFFER NEUTRALIZES THE SPUTUM IN 

ORDER TO ALLOW THE MYCOBACTERIA TO 

SURVIVE.



SPECIMEN PROCESSING

6. TUBES ARE CENTRIFUGED FOR 15 MINUTES 

AT 3,000 X G AT 10°C.

CENTRIFUGATION CONCENTRATES THE 

SPUTUM AND MYCOBACTERIA TO A PELLET AT 

THE BOTTOM OF THE TUBE



SPECIMEN PROCESSING

7. SUPERNATANT IS POURED OFF

8. PELLET IS RE-SUSPENDED IN 2 ML OF 

BUFFER



SPECIMEN PROCESSING

9. RE-SUSPENDED PELLET IS INOCULATED TO 

A BROTH, SOLID SLANT, AND A SMEAR IS 

MADE

MEDIA WILL BE INCUBATED TO GROW THE 

ORGANISM AND SMEAR WILL BE STAINED 

THAT DAY.



Decontamination & Concentration
Fluorochrome



FLUOROCHROME SMEAR

• SPUTUM SEDIMENT IS APPLIED TO SLIDE

• HEAT FIXED AND STAINED WITH AUROMINE-O 

FLUORESCENT STAIN

• 30 FIELDS ARE READ AT LOW MAGNIFICATION

• ACID FAST BACILLI STAIN GREEN-YELLOW

• NUMBER OF BACTERIA ARE QUANTIFIED



LIMITATIONS

• NOT SPECIFIC FOR MYCOBACTERIA

• CANNOT DETERMINE SPECIES OF 

MYCOBACTERIA

• LESS SENSITIVE THAN CULTURE

• NEGATIVE RESULT DOES NOT RULE OUT 

MYCOBACTERIAL INFECTION



REPORTING

WHEN NO AFB ARE OBSERVED:

“NEGATIVE - NO ACID-FAST BACILLI SEEN”

WHEN AFB OBSERVED:

“POSITIVE – [QUANTITATION 1+, 2+, 3+, 4+]

• POSITIVE SMEAR REPORTED BY PHONE SAME DAY SAMPLE RECEIVED

• FLUOROCHROME SMEAR IS AN INDICATION OF INFECTIOUSNESS OF PATIENT AND CAN BE 

USED TO MONITOR TREATMENT



Decontamination & Concentration
Fluorochrome GeneXpert



FIRST TIME SMEAR POSITIVE  GENEXPERT TESTING

• NUCLEIC ACID AMPLIFICATION TEST

• DETECTION OF THE TARGET SEQUENCE IN BACTERIAL DNA

NAAT

M. tuberculosis

and

Rifampin resistance



GENEXPERT CRITERIA

• EXPECTORATED OR INDUCED SPUTUM

• TESTING PERFORMED ON THE PROCESSED SPUTUM SEDIMENT

• SMEAR POSITIVE

• POTENTIAL FOR FALSE NEGATIVE RESULTS 

WHEN PATIENT HAS BEEN ON TB DRUGS 

FOR >3 DAYS

• NOT APPROVED FOR USE ON PEDIATRIC 

PATIENTS

• DECREASED SENSITIVITY FOR SMEAR 

NEGATIVE SPECIMENS

SPECIMENS WILL BE RUN ONLY UPON 

REQUEST OF VDH TB CONTROL AND 

REPORTED WITH A DISCLAIMER



NAAT

ADVANTAGES

• RAPID

• TEST DIRECT CLINICAL SPECIMEN

• INCREASED SENSITIVITY OVER AFB STAIN

DISADVANTAGES

• DETECTS NON-VIABLE ORGANISM

• SPECIMEN MAY CONTAIN INHIBITORS

• NEGATIVE TEST DOES NOT EXCLUDE THE 

POSSIBILITY OF ISOLATING MTBC IN 

CULTURE



RESULTS

• MTB DETECTED

• RIFAMPIN RESISTANCE DETECTED

• RIFAMPIN RESISTANCE NOT DETECTED

• MTB NOT DETECTED



TESTING SCHEDULE

M-F M-F
(Resulted within 

24h of receipt)

M,W,F
(Resulted within 

72h of receipt)



Culture and Identification
Liquid Media Solid Media

Decontamination & Concentration
Fluorochrome GeneXpert



CULTURE

Solid Media

LJ

Liquid Media

MGIT



Culture incubates up to 

42 days



CULTURE

SOLID MEDIA MGIT BROTH



CULTURE GROWTH  KINYOUN STAIN



RESULTS

• AFB GROWTH IN CULTURE



CULTURE - IDENTIFICATION

Test uses complimentary DNA to 

detect specific species of 

Mycobacteria

MTBC MAC

Test amplifies and sequences the 

bacterial gene

All mycobacterium species



CULTURE RESULTS



CULTURE RESULTS



TESTING SCHEDULE

T,TH Batched

Weekly



TB Susceptibility
First line

Culture and Identification
Liquid Media Solid Media

Decontamination & Concentration
Fluorochrome GeneXpert



DRUG SUSCEPTIBILITY TESTING

• MGIT 960 METHOD

• RAPID (4-13 DAYS), QUALITATIVE PROCEDURE

• M. tuberculosis

• TEST IS BASED ON GROWTH OF THE ISOLATE IN A 

DRUG-CONTAINING TUBE COMPARED TO A DRUG-

FREE TUBE



FIRST-LINE DST

• Streptomycin 1.0 µg/mL

• Isoniazid 0.1 µg/mL

• Rifampin 1.0 µg/mL

• Ethambutol 5.0 µg/mL

• Pyrazinamide 100 µg/mL



RESULTS - SENSITIVE



RESULTS - RESISTANT
• RESISTANT DRUG RESULTS ARE CONFIRMED



CONFIRMATION RATE (2016)

SIRE AND 2ND LINES (EXCLUDING PZA) PZA

95.4% 66.7%



TB Susceptibility
First line Second line

Culture and Identification
Liquid Media Solid Media

Decontamination & Concentration
Fluorochrome GeneXpert



SECOND-LINE DST

• Capreomycin 3.0 µg/mL

• Ofloxacin 1.5 µg/mL

• Ethionamide 5.0 µg/mL

• Isoniazid 0.4 µg/mL

Performed when first-line drug is resistant (except mono streptomycin)



RESULTS



ADDITIONAL AST TESTING

TESTING AT CDC AND NATIONAL JEWISH



CDC TESTING

MDDR
Conventional 

DST

• Utilizes sequencing for detection of mutations

• Genetic testing

• Rapid 

• Mixed or non-viable cultures

• Sputum sediments or Isolates

• Agar proportion method

• Phenotypic testing

• Slow

• Pure

• Isolates 



RMP resistance 

unknown = 

PSQ

RMP resistance 

by PSQ = 

Reflex to Sanger

RMP resistance 

known = 

Sanger



MDDR RESULTS



CONVENTIONAL DST RESULTS



WHAT GETS SENT FOR MDDR?

• KNOWN RMP RESISTANCE

• PATIENT HISTORY (HIGH-RISK)

• PATIENT WHERE THE RESULT OF RESISTANCE 

WILL HAVE A HIGH PUBLIC HEALTH IMPACT

• PATIENT HAS KNOWN ADVERSE REACTIONS 

TO ANTI-TB DRUGS

• MIXED OR NON-VIABLE CULTURES

POSITIVE GENEXPERT

MTB +/RIF RESISTANCE +

REQUEST FROM TB 

CONTROL

LAB WILL NOTIFY HD,  

REQUEST FROM TB 

CONTROL
All requests must be approved by CDC

RESISTANT RIF 

DST RESULT



WHAT GETS SENT FOR CONVENTIONAL DST?

• RESISTANT RESULT ON FIRST OR SECOND LINE DST PANEL PERFORMED BY DCLS

• EXCEPT FOR MONO STREPTOMYCIN RESISTANCE

• RESISTANT RESULTS THAT DO NOT CONFIRM ON REPEAT TESTING



CDC ADDITIONAL RESOURCES

MDDR USERS GUIDE:

HTTPS://WWW.CDC.GOV/TB/TOPIC/LABORATORY/MDDRUSERSGUIDE.PDF

CDC REPORT OF EXPERT CONSULTATIONS ON RAPID MOLECULAR TESTING TO DETECT DRUG-

RESISTANT TUBERCULOSIS IN THE UNITED STATES: 

HTTPS://WWW.CDC.GOV/TB/TOPIC/LABORATORY/RAPIDMOLECULARTESTING/DEFAULT.HTM

SUSCEPTIBILITY TESTING OF BEDAQUILINE: 

HTTPS://WWW.CDC.GOV/TB/TOPIC/LABORATORY/CDC-PROTOCOL-FOR-DST-IN-BDQ-PATIENT-

REQUEST.PDF

https://www.cdc.gov/tb/topic/laboratory/MDDRUsersGuide.pdf
https://www.cdc.gov/tb/topic/laboratory/rapidmoleculartesting/default.htm
https://www.cdc.gov/tb/topic/laboratory/CDC-Protocol-for-DST-in-BDQ-Patient-Request.pdf


NATIONAL JEWISH TESTING

• REQUEST FOR ADDITIONAL MIC SUSCEPTIBILITIES ON MTBC

• CYCLOSERINE, MOXIFLOXACIN, LEVOFLOXACIN, LINEZOLID, CLOFAZIMINE, AZITHROMYCIN, 

CLARITHROMYCIN

• REQUEST FOR SUSCEPTIBILITIES ON NON-TUBERCULOSIS MYCOBACTERIA

• SUBMITTER (REQUESTOR) MUST COMPLETE THE NJMC REQUEST FORM AND FAX TO DCLS

TEST CATALOG MYCOBACTERIA

https://www.nationaljewish.org/NJH/media/ADX/Requisitions/08-Mycobacteriology.pdf?ext=.pdf
https://www.nationaljewish.org/for-professionals/diagnostic-testing/adx/search-adx-tests.aspx?searchtext=mycobacterium&searchmode=0




QUESTIONS



PICTURE REFERENCES

• HTTP://MICROLABONLINE.COM/DOCTORS-PREPARATION/

• HTTPS://WWW.BD.COM/EN-UK/PRODUCTS/DIAGNOSTICS-SYSTEMS/IDENTIFICATION-AND-SUSCEPTIBILITY-SYSTEMS/MGIT-(MYCOBACTERIA-GROWTH-

INDICATOR-TUBE)-SYSTEM

• HTTPS://MEDICAL-DICTIONARY.THEFREEDICTIONARY.COM/MYCOBACTERIUM

• HTTPS://JCM.ASM.ORG/CONTENT/JCM/EARLY/2009/02/25/JCM.02097-08.FULL.PDF

• HTTPS://WWW.ZEISS.COM/MICROSCOPY/US/PRODUCTS/LIGHT-MICROSCOPES/PRIMO-STAR-ILED.HTML

• HTTPS://WWW.AMAZON.COM/LOWENSTEIN-MYCOBACTERIA-20X125MM-HARDY-DIAGNOSTICS/DP/B001HBWQ80

• HTTPS://PATENTSFORHUMANITY.DEVPOST.COM/SUBMISSIONS/11132-BECTON-DICKINSON-BD-MGIT-TECHNOLOGY

• HTTP://WIDJIITIWIN.CA/I-HATE-WAITING/

• HTTPS://WWW.UAZ.EDU.MX/HISTO/PATHOLOGY/ED/CH_9B/C9B_MTB_MAC.HTM

• HTTPS://WWW.BD.COM/RESOURCE.ASPX?IDX=28198

http://microlabonline.com/doctors-preparation/
https://www.bd.com/en-uk/products/diagnostics-systems/identification-and-susceptibility-systems/mgit-(mycobacteria-growth-indicator-tube)-system
https://medical-dictionary.thefreedictionary.com/Mycobacterium
https://jcm.asm.org/content/jcm/early/2009/02/25/JCM.02097-08.full.pdf
https://www.zeiss.com/microscopy/us/products/light-microscopes/primo-star-iled.html
https://www.amazon.com/Lowenstein-Mycobacteria-20x125mm-Hardy-Diagnostics/dp/B001HBWQ80
https://patentsforhumanity.devpost.com/submissions/11132-becton-dickinson-bd-mgit-technology
http://widjiitiwin.ca/i-hate-waiting/
https://www.uaz.edu.mx/histo/pathology/ed/ch_9b/c9b_mtb_mac.htm
https://www.bd.com/resource.aspx?IDX=28198

